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What: is claimed is : 
A 



food product, comfcrising: 

a. microorganisms or extracted oraega-3 HUFAs 
selected from the group consisting of 
Thraustochy tr iales , omega- 3 HUFAs extracted from 
Thraustochytriales , and mixtures thereof; and 

b . food material. 




2. A food product, as 
said food material is animal 

3. A food product, as 
said food material is h 

{pf 4 . A food produc 
comprising an antioxidan 

5 . A food product, 
the cells of the microo 
the bioavailability of 

6. A food product, as 
said food product is pa 
conditions . 

if\ 7 . A food product, as 
said food product is extruded 

8. A food product, as 
said group further cons; 
Schizochvtrium . omega-;* 
Thraustochvtrium , omega 
Schizochvtrium , and mixtures 
9 . A method 
g said aryima 1 



claimed in Claim 1, wherein 
food . 



claimed in Claim JL^ 
ood . 



Iclaimed in Claim 



wherein 
further 



ed in Claim 1 ,,wherein 
are lysed to increase 
HUFAs contained therein, 
claimed in Claim ^ wherein 
kaged under non-oxidizing 

claimed in Claim JL,, wherein 

claimed in. Claim 1, wherein 
ists of Thraus chvtr ium , 
HUFAs extracted from 
-3 HUFAs extracted from 
thereof . 

of raising an animal, comprising 
microorganisms or extracted omega - 3 
HUFAs sele/ted from the group consisting of 
Thraustochytriales, omega - 3 HUFAs extracted from 
Thraustochytriales, and mixtures thereof in an amount 
effective to increase the content of omega -3 HUFAs 
said janimal 

C^IO. A food product, a 
said group further con 



Schizochvtrium , omega-3yHUFAs 




in 



laimed in Claim 9, wherein 
s of Thraustochvtrium , 



extracted 



from 
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7/ 



Thraustochvtrium , omega43 HUFAs 
Sen izochvtrium , and mixtures thereof 



extracted from 



An animal raised 




Claim ^9,. 

12. A food produc 
animal, wherein said anima^ 
claimed in Claim 9 

13"'. A food^product, 
said egg is from poultry ra 
in Claim 9^ 

14. A method, as claimed 
animal is poultry. 

15. A method, as claimed i 
animal is a chicken. 

16. A method, as claimed 
animal is cattle. 

17. A method, as claimed 
animal is seafood. 

18. A method, as claimed : 
seafood is selected from the gi 
shrimp, shellfish, and mixtures 

19. A method, as claim 
animal is swine. 

20. A method of p 
comprising culturing ThrausiJoc 
comprising a source of organ 
assimilable nitrogen . 

21. A method, as claimed i 



the method as claimed in 



rising the flesh of an 
s raised by the method as 



comprising an egg, wherein 
sed by the method as claimed 



:.n Claim 9, 
i Claim 14 , 



Ln Claim 9^ 
n Claim 9^ 



wherein said 
wherein said 
wherein sa id 
wherein said 



n Claim 17^ wherein said 
oup consisting of fish, 
It^reof'. 
n Claim wherein said 

ng omega - 3 HUFAs, 
hytriales in a medium 
cart>on and a source of 

n Claim 20, wherein said 



Thraustochytr iales are selected frcjm^ the group 



consisting of Thraustochytr iu 
mixtures thereof. 

22. A method, as claimed 
comprising culturing sai 
Schizochvtrium , or mixtures t 
limited conditions for an effective 
preferably about 6 to 24 hours. 

23. A method, as claimed 
comprising adding to said d 

7 1 



Schi zochvtr ium , and 
in Claim 21, further 



T h r a u s t Q/6 h v t r i u m , 
lereof under nutrient- 
amount of time, 



in Claim 20, further 
mega-3 HUF^s or said 



Thraustochytriales during pcfst-harvest processing of 
said omega -3 MUFAs or said Thtaustochytriales a compound 
selected from the group consisting of BHT , BHA, TBHQ, 
ethoxyquin, beta-carotene, vitamin E and vitamin C. 

24. A method, as claimejd in Claim 20, wherein said 
culturing step further 
concentration 

assimilable nitrogen 

Thraustochytriales during saijd nitrogen limitation 

25. A method, as cladjmed in Claim 21, further 
comprising stressing 
Schizochytriun , or mixt 
temperatures during culturing 

26. A method, as claj 
comprising maintaining a 
concentration in said medium 

27 . 

medium further comprises 
phosphorous to provide 
Thraustochv tr ium , Schi zoc 

28. A method, as cla"^7me|d in Claim ' 21, wherein said 
medium further compris 



comprises/ limiting the 
xn the medium of said source of 
and harvesting said 
gen limitatio 

Claim 21 , 

aid T h r a u s t o^ch v t r ium , 
ures thereof with low 

med in Claim 20, further 
high dissolved oxygen 
during culturing. 
A method, as claimejd in Claim wherein said 

in effective amount of 
ustained growth of said 
:rlium ", or mixtures thereof. 



f f eet^ive amount of 
microbial growth factor to provide sustained growth of 
said Thraus toch vt rium , Sc 
thereof . 

29. A method, as claimejd in Claim 28, wherein said 



microbial growth factor com pi 
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1 i zochvtr ium , or mixtures 



ises yeast 



e^t 



tract . 



A method, as claimed in Claim 2 8/ wherein said 



microbial growth factor comp 



rises corn steep liquor. 



lipids from said Thra'ustochy 
32. A method, as cle 
comprising fractional cryst 
lipids to separate omega-3 HUFAs therefrom. 



fractional crystallization c 



31. A method of producing omega-3 HUFAs, as 
claimed in Claim 20, further comprising extracting 

tr iales . 

imed in Claim 3 3/, further 
allization of the extracted 



33. A method, as clained in Claim 3 2,- wherein said 



7 

omprises the steps of: 



72 



icrJo 



eel Is 



to 



yield 



a. rupturing microorganism 
ruptured cells; 

b. solvent extracting a lipid mixture from the 



ruptured cells; 

c. hydrolyzing the 

d. cold-crysta 
mixture . 

34. A method, a 
comprising removing no 
lipid mixture prior to 



fid mixture; 



izirg non-HUFAs in said lipid 



3 c 



Laimed in Claim 33 *. further 

nds from said 



onifiable compour 
saiji cold-crysta 1 1 izat ion . 
35. A method, as claimed in Claim 20^ wherein said 
carbon source and said nitrogen source comprise ground 



gra in • 

36. A method 
comprising c 
comprising grou 

37; A unicellular 



method of pr 
zulturing Thrau 
>und grain. ] 



producing omega— 3 
istochvtr ium in a 



HUFAs , - 
medium 



ganism having 



the 
and 




m 1 c r oor 

identifying characteristic of ATCjc number 20888 
mutant strains derived therefrom. 

30. A unicellular microor 
identifying characteristic of AT 
mutant strains derived therefrom. 

39. A unicellular micifoj 
identifying characteristic of "\AT1C 
mutant strains derived therefrom. 

40. A unicellular micYoo 
identifying characteristic of ATOC number 20891 
mutant strains derived therefrom. 

41. A unicellular microor 
identifying characteristic of ATC:c 
mutant strains derived therefrom. 

42. A method for selecting unicellular, aquatic 
microorganisms capable of heterotrophic growth and 
capable of producing omega-3 VHtJFAs comprising the steps 
of: 

a. selecting microorganisms of a size between 
about 1/im and 25/Lim from a sample population of 
microorganisms; \ 
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ganism having 
i;c number 2 0 8 8 9 



danism having 
number 20890 



ganism having 



ganism having 
number 2 089 2 



the 
and 

the 
and 

the 
and 

the 
and 



b. culturing said selected microorganisms in a 
medium comprising a sou Wee of organic carbon, 
assimilable nitrogen, assimilable phosphorous, and a 
microbial growth factor undetf heterotrophic conditions; 
and / 



o r 



white— colored 



non — 



or red-colored non- 
3ugh or textured surfaces, 
in Q-k^TLm 4 2,--- where in said 
rom naturally occuring 



c. selecting clear 
filamentous colonies having dfough or textured surfaces 

43. A method, as claimed in Claim 42, further 
comprising selecting oranjge 
filamentous colonies having r 

44. A method, as claime 
sample population is collect 
shallow saline habitats. 

45. A method, as cla 
habitat is a saline warm 
near Glenwpod Springs, Co 

46. A method, as claimed! — in Claim 4^< wherein said 
habitat is a saline warm sprang on the western edge of 
the Stansbury Montains, Utah 




Claim 4 4,/wherein said 
ig along the Colorado River 



47. A method, as claimed 
habitat is the Tijuana estu^i 
Cal i f ornia . 

48- A method, as claimed 
habitat is the Goshen playa ne 
.49. A method, as claimed 
habitat is the marine tide poo] 
of La Jolla, California. I 

^.,5 0 . A method for treating/ cardiovascular diseases, 
comprising introducing microorganisms or extracted 
omega-3 HUFAs selected from /the group consisting of 



in Claim 44, wherein said 
ry of SaVi^ Diego County, 



in Claim 44, wherein said 
ir Goshen , /Utah . 

in Claim ^ \ wherein said 
Is in the Bird Rocks area 



Thraustochvtrium , S ch i zoc 



extracted from Thraustochvt 



from Schizochytrium , and mi 
51. A method for t 
immunological diseases, 
microorganisms or extracted 
the group consist rrrg 
Schizochytrium . omega-3 
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yt r i um , omega-3 HUFAs 
n , omega-3 HUFAs extracted 
r#s thereof into a diet- 
ing inflammatory and/or 
omprising introducing 
ega— 3 HUFAs selected from 
o f Thraustochvtrium , 
HUFAs extracted from 



/ 



m 



ThraustQchvtrium , omega-3| HUFAs extracted from 
Schizochvtrium . and mixtures thereof into a diet. 

52. A method for treating cancer, comprising 
introducing microorganisn^sVdr extracted omega-3 HUFAs 
selected from the group c)o!^a^2ting of Thraustochy tr ium , 
schi zochvtr ium , ome^^j HUFAs extracted from 
Thraustochvtrium, omega/- 3 HUFAs extracted from 
Schi zochvtr ium . and mixturefe thereof into a diet. 



75 



